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ClGR I

Module to reconstruct the piO

Find a local maximum tower

Group 3 x 3 cluster around it (also 5x5, 7x7)

Pair two clusters & look at the invariant mass peak

Show the invariant mass vs p1, asymmetry between the two photons.

Pythia + pi0 embedded to look at invariant mass

1. A module is needed to adjust the gain by expectation out of factory, then
check pi0 peak again —> Quantify the gain variation we tolerate in 1 day.

2. QObtain a global energy scale correction —> how good can we do a global
energy scale calibration

3. Tower by tower gain calibration —> how well we can calibrate the EMCAL
1. do pi0 simulation
2. calibrate the gain, check calibrated gain vs

truth

References:

e Discussions with: Jin Huang, Craig Woody, David Gabor

« Jeff Mitchell @ sPHENIX software & simulation Workfest July 2015 "Experience on EMCal
calibration @ PHENIX”

https://indico.bnl.gov/conferenceOtherViews.py?view=standard&confld=1237
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% Clusterizer Overview 7
- The 2D SPACAL was used in this study. %
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Energy Resolution
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Etotal/Etruth

Find the maximum energy tower
Find the 3by3 cluster of its neighbors
(Game for 5x5 & 7x7)

Take the sigma from the gaussian fit
of the total energy/reconstructed
energy (sigma(E)/E)
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The 2D SPACAL was used in this study.
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Energy Resolution

Energy Resolution
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The 2D SPACAL was used N thls stud
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Energy Resolution compared to tbe CDR 5
Energy Resolutio Y
Single electron in sSPHENIX calorimetry (no tracker)

e I.l.lo'z:""l""l' LI I I B QJG +Emax './
- %ow”— ®  2D-proj., = 0.0-0.1 —— AE/E = 3.0% ®11.5%/ |E E b4
. - F e AE/E=2.0%+9.1%/E ] 0.14 +Eaxa s
J= 5016/ @ 2D-proj., n=09-1.0 —— AE/E =3.0% @11.7% [ ————— ‘ +E5s vl
= gouh AE/E = 2.0% + 9.4%/ \E  4—- . —4
e © - O  1D-proj., = 0.0-0.1 —— AE/E =2.4% ©11.9%/ \E 0.12 +E7x7 )
/N Qoi2fg 0000 e AE/E = 1.4% + 10.1%/\E ] ’ +E"“ p——
8 ) I /

N Qo 1D-proj., n=0.9-1.0 —— AE/E = 2.8% ©9.1%/ |E S T =
: E 0.1_ wineeens AEME = 1.9% + 7.0%/ \E " P

o 2 8 0.1 ¢ -
e : - =y
X o - /X
- 0.08/— - ~
’/_ - « AE/E=25%+95%/NE il
) : ', %
/N 0.06— T <
.\ o 2 i1 2 2 . I - - - - - - 3 - - . " /
- 0 5 10 15 20 25 30 - ! . - . -
Incoming Energy (Ge - 4 ~f
2 E Remulaimre oo - ;
/—_/— ner&’ eso utzon - i1 1.4 [ T T 1 l IR T T | IR T T 1 l i1 1.1 11 Y ™
0 10 20 30 40 50 4

& from the pCDR Energy (GeV) %

e | Fit values (total energy) obtained: NE [ E =2 .5%+9 5%/ \/—

) o Energy Resolution

) +Enax Most similar to 2D proj. i

= :g (ctarangeo.o-n):  AEIE=20%+9.4%/E B8

\ +E,., /

/,- | B convoluted Fit values (total energy) obtained: -7

2 AE/E=38%®11.7%/E &
| >

25 A I VE. Most simzilar to 2D proj.

- b T T PR P (etarange0.9-1):  AE/E=30%®11.7%/JE V¢

- - » - ”~ , -~ » ”~ - ”~ ¥4 - - - -
/.-/-— - v/-“”ac'-/ Vr’.;('—-/ ./.:,l——wfv/-;’l-—-/-f-:’lv—/v/-:‘rl.oy/6—/-’\/l~——/-/-:’l-—‘/—/b:’l.oj o/-i/l-../ ’/.-:fl-‘«’ —/v/l“--—"

S— — - e ~— S —r - - N ~—t -



-~

,’.. - -/.L-. e - .,,'_,;..:" ._/.:-/.f_ - "':'/

gctrons)

\ w0.16 . 16 _ ‘
g T | | | | i | | +Ea |
B ° It | | | | Et i | | i
o | | | | otal 0.14 | | r

’ e At g A g Ay vt A vt ot et A e el et gt A '.,.. - Crond v -
7 7~ s < 7~ o’ // ~ > ~ ~ > - > o /. //

\eso utzon compare 110 t e

Energy esolution (electrons) Energy Resolution

o(EVE

L1 L i

LN \
1

0.12 - T

|

0.1 {

0.08

> AE/E=28%®11.9%/E

’-.V p— 1 2 1 L ll 1 ' 1 1 i 1 L 1 1 l 1 L 1 l—!_l 2 iy l'_‘..'?'
0 10 20 30 40 50
A7) Energy (GeV) Energy (GeV)

/ o,‘,Single electron in sPHENIX calorimetry (no tracker)
m._-lllltvvllv l<]l~rtllv~vllllllv

- Woqgf ™ 20proln=0001 —— BE=30% SIS = Fit values (total energy) obtained: AE/E=19%+9.1%/E
4 — [ vereeeeeees AFE = 2.0°% ¢ -1%" \ -
= 5016/ @ 2D-proj., n=09-1.0 —— AE/E =3.0% @11.7% |E <~ 7
s.H - AE/E =2.0% + 9.4%/ \E 5

O 1D-proj., Nz 0.0-0.1 —— AE/E =2.4% @11.9% \E : Mostszmzlartoszrqj AEE = 20%_'_94%/\/5 ;

------------ AE/E =1.4% + 10.1%/|E ] 7
© 1D-prof., n=0.9-1.0 —— AE/E =2.8% ©9.1%/ |E - (eta range 0.9 1):
s AEJE = 1.9% + 7.0%/ \E

‘ convoluted Fit values (total energy) obtained: -
. AE/E=28%®119%/NE

TII‘I1IIIII‘K

“ 002} - Most simzilar to 2D proj.
- .l,<..l.,<]..1»l.,.,|..

& R ST 20 25 0 (eta range 0.9-1):
Incoming Engrgy (GeV)

Energy Resolution
from the pCDR

AE/E=30%®11.7%/JE

) . - - - ” e ;. - A ) - - » .
b A g il o g ot -'...-./,-. A A bt o DN N o b Aot ¥ h e
v, 4 - Y £ P4 v r - F ’ V.

~ «

Yt
N s Nk - — y N N - N s B o, el



Summary /1o Do List
Completed:

* Clusterize 3x3, §x5, 7x7 tower energy per event
for photons

* obtain the energy resolution and compare to

pCDR

* (repeat for electrons)

1o Do List:

o Find the second tower per event to pair two
clusters and find the invariant mass peak




